A cross the world, approximately 1 in 10 children are the progeny of consanguineous parents despite concerns about the genetic safety of such a partnership. 1 Consanguinity is defined as the union between 2 individuals related as second cousins or closer. The most commonly reported form of consanguineous partnership worldwide is between first cousins, who on average have coinherited one-eighth of their genes from one or more common ancestors. Therefore, first-cousin offspring will be homozygous at one-sixteenth of all loci (ie, they will receive identical gene copies from each parent at these sites in their genome). 2, 3 It is this shared genetic profile that is thought to lead to a higher prevalence of autosomal recessive disorders in children of consanguineous unions. The risk of abnormality or death in early childhood is approximately 5% in children of consanguineous couples compared with 2% to 2.5% for children of nonconsanguineous couples. 4 Unsurprisingly, rates of miscarriage and stillbirth are higher among children of consanguineous parents. 5, 6 However, the results of some studies 4,7 also suggest that consanguinity deleteriously affects late pregnancy and postpregnancy outcomes, including preeclampsia, prematurity, and low birth weight. 4, 7 A recent report from the United Kingdom stated that, in 1 London borough, 1 in 5 of all neonatal deaths were owing to their parents being related. 8 Consanguinity has also been associated with increased risk of later-life effects such as cardiovascular disease, cancer, and Alzheimer disease. 9 However, the validity of these associations and the magnitude of the risk have often been contested. 10 Researchers in Australia found the risk of congenital defects in infants born to first-cousin marriages to be comparable to the risk to infants born to women older than 40 years. 11 A narrative review 12 on the effect of consanguinity on neonatal outcomes concluded that the findings were inconsistent, citing poor study design and inadequate adjustment for confounding factors as the reasons for the observed variability. In addition, the National Society of Genetic Counselors 13 in North America concluded that risks quoted from studies based on non-Western populations may not be applicable to all consanguineous unions owing to underlying societal differences and ethnicityrelated risk factors, suggesting that well-controlled studies evaluating the effect of consanguinity have not yet been conducted. The literature on consanguinity and the mental health of progeny is scarce despite the fact that many of the factors associated with consanguineous unions are also associated with mental health outcomes. [14] [15] [16] It is widely known that earlylife factors such as parental deprivation and low birth weight are associated with poor mental health outcomes in adulthood. 17, 18 Furthermore, these factors are associated with consanguinity. 19, 20 Consanguineous pregnancies are also associated with younger maternal age, which is a risk factor for poor mental health in children. 5, 21 Children of consanguineous parents also face a certain degree of stigma, especially in communities where consanguinity is not the norm, and this stigma could negatively affect their mental well-being. 13 Extant studies 15, 16, [22] [23] [24] exploring the association between consanguinity and mental health have been limited by study cohort size, a lack of adequate controls, and inconsistent measurement of mental health. One recent study 22 in Iran found no association between consanguinity and mental ill health in students aged 18 to 39 years as measured by the General Health Questionnaire 28; however, that study was based on a small sample of medical sciences students in 1 university and excluded anyone with a prediagnosed psychiatric disorder. There is a recognized need for further studies of the effect of consanguinity on late-onset disorders such as psychoses and common mood disorders that rigorously control for potential confounding variables like socioeconomic status, birth weight, maternal age, and rural dwelling. 1 It is difficult to carry out a population-wide study on the effects of consanguinity in children owing to the lack of routine records on consanguineous marriage. First-cousin marriages are legal throughout the world with the exception of the United States, North Korea, and the People's Republic of China.
2 However, actual rates of consanguinity within populations are impossible to determine. It is estimated that consanguineous unions are increasing across Western Europe owing to migration from areas where consanguinity is commonplace.
25,26
Data from church records are available on Roman Catholic consanguineous unions because special dispensation is required from the Catholic Church for such individuals to marry. Roman Catholics constitute the largest majority religion in Northern Ireland (NI), and recent data suggest that 1 in 625 (0.2%) of all Roman Catholic marriages in Ireland are consanguineous, 26 with an estimated 0.1% to 0.2% of Roman Catholic marriages in Canada also being consanguineous. 27 A random survey of 630 presentations to emergency departments in NI in 1955 found 0.3% of the population to be in consanguineous unions.
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This article presents the findings of a retrospective population-wide cohort study of data from the Child Health System (CHS) data set, which recorded information on all births in NI between January 1, 1971, and December 31, 1986, along with parental information, including degree of consanguinity. This cohort allows for the first population-wide data linkage study to date linking data from the CHS data set to primary care records, prescription medication data, and death records to investigate the association between consanguinity and the long-term mental health outcomes of progeny.
Key Points
Question Are children of consanguineous parents at increased risk of common mood disorders or psychoses?
Findings In this population-wide cohort study of 363 960 participants, being a child of consanguineous parents was associated with having an increased likelihood of psychotropic medication use in adulthood. Children of first-cousin consanguineous parents are more than 3 times as likely to receive medications for common mood disorders and more than twice as likely to receive medications for psychoses compared with children of nonrelated parents.
Meaning A child of first-cousin consanguineous parents is at increased risk of common mood disorders and psychoses.
Methods

Study Population and Design
We used the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guidelines for reporting. Data from the CHS data set were used to form a historical cohort of all 447 452 births delivered to mothers residing in NI during a 15-year period (between 1971 and 1986) . 29, 30 Details were collated on the child (including gestational age, birth weight, and delivery method) from obstetric records at the time of delivery and on the mother (including mother's age, parity, and area of residence) and the father (including father's age and degree of consanguinity to the mother) by health visitors in the home, typically within 1 to 2 weeks of the birth. 30 Health visitors are public health practitioners that provide support to all families in NI as part of the free-at-the-point-of-service National Health Service. 31 After the introduction of the unique individual Health 
Child Characteristics
Child sex was identified from the CHS data set. Age was calculated as of the study midpoint (June 15, 2012) and grouped as 26 to 29, 30 to 33, 34 to 37, or 38 to 41 years. Birth weight and gestational age were used to calculate a small for gestational age (SGA) variable as per the global reference for fetal weight and birth weight percentiles. 33 An infant was considered SGA if he or she weighed below the 10th percentile of the sex-specific, population-based birth weight reference curve for gestational age. Being SGA has been linked to increased risk of long-term health and social consequences such as neurocognitive impairment, hyperactivity, and lower educational attainment. [34] [35] [36] Delivery method was categorized as natural, natural assisted, or cesarean delivery. Births were identified as singleton (n = 357 351) or multiple (n = 6609) to allow for sensitivity analyses limited to singleton births only. Ethnicity information was not available; however, less than 0.8% of the NI population at the time of the CHS were nonwhite.
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Parental Characteristics
Maternal and paternal ages were obtained from the CHS data set. Each sex contained a large age range, so only ages within 3 SDs of the mean were accepted, with all others deemed at high risk of error and placed in the "unknown" age group category. Parental age was defined as younger than 18 years, 18 to 35 years, and older than 35 years because parents younger than 18 years and older than 35 years have been identified as having a high risk of psychiatric morbidity in offspring. [38] [39] [40] Maternal parity was also identified and categorized as firstborn, parity 1, parity 2, or parity 3 or more. The mother's address at the time of the child's birth was used to assign area-level deprivation. 41 Areas are ranked from most affluent to most deprived based on the number of households in receipt of income-related state benefits and tax credits. Degree of consanguinity between the parents was based on response to questions from the health visitor and was identified as nonrelated parents, first-cousin pairing, second-cousin pairing, or not known.
Prescribed Medication
Receipt of psychotropic medication was used as a proxy indicator of psychopathology. Individuals were classified as being in receipt of antipsychotic medication if they received at least 1 prescription for antipsychotics (British National Formulary [BNF] category 4.3.6) and were classified as being in receipt of medications for common mood disorders if they received at least 1 prescription for antidepressant medication (BNF category 4.3.4) or anxiolytic medication (BNF category 4.3.1) over the 5-year study period (2010-2014). The BNF is the standard reference digest for medications in the United Kingdom. 42 Ever or never use was used for the main analysis, and sensitivity analyses were carried out using a cutoff of at least 3 months' prescriptions, yielding similar results (eTable 1 in the Supplement).
Data Linkage
The prescribing data were linked to the CHS data set using the unique individual HCN. Linkages were undertaken by the data custodians, and the resultant research data set containing only fully anonymized data was made available to the research team within a secure analysis environment.
Analytic Approach
Analysis was divided into 3 stages. First, descriptive analysis of the cohort aimed to investigate the demographic profile of children born to consanguineous partnerships. Second, multilevel multivariable regression models were constructed to assess the likelihood of medication use for common mood disorders given the degree of consanguinity between the parents, adjusting for factors known to be associated with mental ill health and multilevel adjustment for the natural clustering of individuals within GP practices. Receipt of antidepressant or anxiolytic medications was used as a proxy indicator of common mood disorders. This method has been validated in previous studies. 43, 44 Owing to small numbers in each of the consanguinity categories, measures of area deprivation and area rurality were added to the multilevel models separately to ensure convergence. Third, as per the method above, multilevel multivariable regression models were constructed to estimate the likelihood of psychotropic medication use given the degree of parental consanguinity. Receipt of psychotropic medication was used as a proxy measure of psychoses. 32 Sensitivity analyses were carried out repeating each of the multilevel regression analyses limited to singleton births only (n = 357 351), yielding similar results.
Missing HCN
A total of 74 738 individuals (16.7%) were not included in the cohort because they were unable to be assigned an HCN when the unique identifier was updated from CHI to HCN. A CHI-to-HCN lookup was created matching individuals on name, address, and date of birth and allowing a present HCN to be assigned to the historical CHS data set. Individuals with incomplete data in these fields may not have been successfully assigned an HCN. The HCN indicator was used to link the CHS with the EPD data set. This proportion of the population was further explored to assess whether it varied significantly from the study cohort. 
Results
Of the 363 960 individuals born between 1971 and 1986 in our cohort (52.5% [191 102] male), 609 (0.2%) were born to consanguineous parents, including 349 to second-cousin consanguineous parents and 260 to first-cousin consanguineous parents. These results are listed in Table 1 .
There was no significant difference in the sex distribution of offspring of consanguineous parents. However, a larger proportion of consanguineous offspring were younger, with 43.1% (112 of 260) of the first-cousin group aged 26 to 29 years compared with just 27.1% (93 105 of 344 183) of the nonrelated group. There was no significant difference in SGA or delivery method between consanguineous offspring vs nonconsanguineous offspring, but consanguineous offspring tended to come from larger families, with almost half (46.2% [120 of 260]) of children of first cousins being third born or greater (ie, parity ≥2). Father's age was also older in first-cousin consanguineous unions (mean age, 37.4 years) compared with nonrelated parents (mean age, 30.1 years). A greater proportion of consanguineous offspring were from deprived and rural areas.
There was a clear stepwise increase in the proportion of consanguineous offspring in receipt of psychotropic medication with degree of consanguinity. More than one-third (35.8% In the multilevel regression models, female sex (OR, 1.79; 95% CI, 1.72-1.88), middle age (OR, 1.11; 95% CI, 1.04-1.19 for those aged 38-41 years compared with those aged 26-29 years), and residence in a deprived area at birth (OR, 1.10; 95% CI, 1.04-1.15 for deprived compared with nondeprived areas) were associated with increased likelihood of being in receipt of medications for common mood disorders, while residence in a rural area at birth was associated with decreased likelihood of medication use (OR, 0.91; 95% CI, 0.85-0.97) ( Table 2) . These values reflect well-established associations between sociodemographic factors and mental ill health and affirm the robustness of prescribed antidepressant or anxiolytic medications as a measure of common mood disorders. There was a clear stepwise increase in the ORs for antidepressant or anxiolytic medication use given the degree of consanguinity of parents. After full adjustment for factors known to be associated with poor mental health, children of first-cousin consanguineous parents were more than 3 times as likely to be in receipt of medications for common mood disorders compared with children of nonrelated parents (OR, 3.01; 95% CI, 1.24-7.31). The association between being a child of second-cousin consanguineous parents and receiving medications for common mood disorders was elevated but not statistically significant at the conventional 5% level (OR, 1.31; 95% CI, 0.63-2.71). Restricting analysis to singleton births did not affect these associations (OR, 3.01; 95% CI, 1.23-7.41 for first cousin and OR, 1.31; 95% CI, 0.63-2.71 for second cousin) (full sensitivity results are available in eTable 3 in the Supplement). Table 3 lists the results of the multilevel models investigating the association between antipsychotic medication use and consanguinity of parents. Being older (OR, 1.15; 95% CI, 1.08-1.23 for those aged 38-41 years compared with those aged 26-29 years), greater than fourth born (OR, 1.15; 95% CI, 1.07-1.23 for parity ≥3 compared with firstborn), and from a deprived area (OR, 1.34; 95% CI, 1.28-1.41 for deprived compared with nondeprived) were associated with increased likelihood of receiving antipsychotic medication, while being female (OR, 0.57; 95% CI, 0.55-0.60) and from a rural area (OR, 0.92; 95% CI, 0.85-0.99 for rural compared with urban) were associated with decreased likelihood of receiving antipsychotic medication. After full adjustment for factors known to be associated with poor mental health, children of firstcousin consanguineous parents were more than twice as likely to be in receipt of antipsychotic medication compared with children of nonrelated parents (OR, 2.13; 95% CI, 1.29-3.51). Restricting analysis to singleton births did not affect these associations (OR, 2.19; 95% CI, 1.32-3.61 for first cousin and OR, 1.37; 95% CI, 0.78-2.40 for second cousin) (full sensitivity results are available in eTable4 in the Supplement).
Risk of psychotropic medication use was also elevated in children of second-cousin consanguineous parents but was not 
Discussion
This study shows that a child of first-cousin consanguineous parents is at increased risk of common mood disorders and psychoses. In the study population, 0.2% of children were born to consanguineous parents, which is consistent with previous estimates of population consanguinity in Ireland and among Roman Catholic populations. [26] [27] [28] Female sex, middle age, and deprivation were associated with receipt of antidepressant or anxiolytic medications, validating this measure because these factors are known in the literature to be associated with risk of depression and anxiety disorders. 45, 46 Children of first-cousin consanguineous parents were more than 3 times as likely to be in receipt of medications for common mood disorders compared with children of nonrelated parents. In addition, children of first-cousin consanguineous parents were more than twice as likely to be in receipt of antipsychotic medication compared with children of nonrelated parents. Male sex, older age, birth weight (SGA), parity, and deprivation also were significantly associated with antipsychotic risk, validating this measure further because these factors are known to be associated with risk of psychoses.
18,47,48 a P values represent χ 2 test for difference between not related and related populations only (excluding the "Not Known" column).
b Delivery method summarized as "Natural" or "Other" owing to small cell counts.
Research Original Investigation Consanguineous Marriage and the Psychopathology of Progeny
There are several theories as to why consanguinity may result in mental ill health in progeny. First, high heritability points to a major role for inherited genetic variants in the etiology of psychiatric disorders. 49 In recent years, genome-wide association studies 50,51 of schizophrenia, bipolar disorder, and major depression have provided strong support for a substantial polygenic contribution of a large number of small genetic ef-
fects. An alternative view is that most of the variance for certain complex diseases is owing to moderately highly penetrant rare variants. 52 As a form of assortative mating, consanguinity increases polygenic loading and thus is likely associated with a higher risk of mental disorder in progeny. 53 However, this is only true if each of the parents carries common susceptibility loci. A second theory suggests that having consanguineous parents is associated with "social stigma," especially in Western societies where consanguineous partnerships are considered taboo. 13 Being a member of a minority population and having even perceived discrimination are known to be associated with poor mental health outcomes. 54,55 However, it is not known how many of the children in our cohort were aware of the genetic relationship of their parents.
Third, the observed association may be owing to some unmeasured confounding associated with the likelihood of consanguinity and to decreased mental health. However, the study design allowed for a robust examination of the mental health risk associated with consanguineous parents: the data were population wide, capturing an entire cohort born over 15 years, and contained detailed neonatal information on the individual and detailed sociodemographic information on the 
Strengths and Limitations
Our study has significant strengths and limitations. Regarding its strengths, this study is the first population-wide study to date of consanguinity and mental health of progeny, and it uses an objective measure of mental ill health in the form of prescribed medication data. Its caveats concern the information limitations of the data, including prescription data without accompanying diagnosis codes or indication for use. However, prescription medication receipt as an indicator of mental ill health has been used effectively in previous studies 44,56-58 worldwide. Consanguinity was identified by parents' response to a question asked by a health visitor in their home, but some individuals may not have identified themselves as consanguineous parents owing to fears of stigma, discrimination, and even legal prosecution. 13 However, there is no legal impairment to consanguinity in NI, so fear of legal prosecution is unlikely to be a factor herein. There is no information on the mental health of the parents of our cohort. Parental mental health is known to be related to the mental health of the children; however, almost all consanguineous parents would have had to have poor mental health themselves to produce the associations observed in this study, and there is no evidence to suggest poorer mental health among consanguineous couples. Last, to experience the outcome of interest, participants must have been alive in 2010 to 2014. However, psychopathology is known to be associated with mortality risk, meaning there is mortality bias in our results. This factor likely excludes those with the most severe mental disorders, biasing the results toward the null, but does not affect the robustness of the observed associations.
Conclusions
Despite the recent debate around the physical genetic risk of consanguineous parents, more research is required on the psychological effects of consanguineous parents on progeny. The results of this study suggest a significant association of consanguinity with mental health independent of birth weight, mother's parity, parental age, deprivation, and rurality. However, to effectively analyze the effect of consanguinity on physical and mental ill health, there is a need to implement accurate record keeping of marriage between cousins. This study demonstrates the ability of population-wide data linkage to explore hard-to-reach populations, and we call on other countries with similar large-scale administrative data sources to use their data to explore the effects of consanguinity on offspring. We suggest that these findings will be of value to health promotion and public health professionals and to those commissioning antenatal, pediatric, and clinical genetic services. Sensitive advice about the risks should be provided to communities that favor consanguineous unions to assist in reproductive decision making.
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